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[##1FIS*©*SH] 

[ m * « 1 ] 3t^gtt^7XT*ot, •ft«i*C=EJl'XT*LT. S 
b,0,43.fctftt4X£-C©4>fc< tt 1 ^©RE,0 3 £#^. RE*if±l7C$ 

I HI * « 2 ] 3»D©*©ffi*tt©**&JRttfb*&*tJ£££*?«i-rs 
IS * « 1 1210^57. 

[ » * JH 3 ] S b,O 1 ^0.5-99%T$.5it^#StT2.f *1 1 12 «£ © 

[ IS* IS 4 ] 0-99% © S i O , , 0-9«©GeO,, *5J;tfO-75%©Al, 

o , * fc a g a,o,^-i-ty^i:*ii#®i-r^»*« 1 f 2 it © # ^ 7, . 

[ IS* JS 5 ] 1 0-80^ ;P % © S i O, , 5-30*: )l % © A 1 , O , , 5-50* ;U % 

4 t2 m. © ft 9 X . 

[fS*iS6] 5 0-72*: ;U % © S i O , , 10-20* ;|/ % © A 1 , O a , 10-30*: ^ 
% © S b.O,, 10-20* Jl>36©K,O:fc<i;tf*«}0.1*:;i'%©E r,0,4^tfCiS 
#mfT5«*iR 5 a 2 Ift © # ^ X . 

[ is * m 7 ] ^«7?fc«. & jr jMt *» » & « & <b , &=ttf*-ne>©3i 

t**>66;4SJ: DISSnsilAD^/ftli^S-ZOtJUt*, tft G & ■ ft* 
, = ffi & JB , - ffi & JB . — ffi^S, *.fctf-?-ft&©fi£'*j5>5j&:S#«fc»J»R3 
n^»^<h^4#S(<frs«*JR6f2«co^^Xo 

[ IS * * 8 ] We4lADy>ft«|tf, A 1 , F , . C a F , . K t F i , & 
J:tf*n5Ofi&«i^6S:*»J:0lRSft44l7vfc*T»4;:i*1*ii: 

-r«.»*JS7t2mco^7x. 

[fS*^9] 0-45% © A , O £ . A A* , Li, Na, K , Rb, Cs 
, *J;tftft6«!)l^*i»6 6;4»J: (JI«sn5iiS*ii:t*lllf*?(4lB 

[IS*Jg 1 0] 0-15%©As,O 3 , 0-15% © T 1,0, 0-15% © I n , 0 3 
, & =k Z>'0-15% © B i,O s £^tf;i<i£#m<t-r3»*iR4f2ifc©;tf7.X. 

[fS*JSl 13 0-10%©B,O 3 lClJ;r), f lOS b,0,^i»3nTH5 
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[«*)| 1 2 ] OMSti^OMOSt*, M & , Mg, Ca, Sr, Zn 
, Ba, Pb, *iaf*ft6 0B*m*6ft4|f ±01iRtlft4J:i:6#if:T 

[«*f 1 3] ifT f 2 35" ± =g tc 3g # . Y, La, Ce, P r , Nd, Pm, 
S m , Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, & =fc ^ tl S 

[f»#Jg 1 4] ft 12 3* ± S tg 3i » SMb ^5 E r,0 3 ^^tJ^<h*#8i<t-r 

* w # js i 3fa«o^r^x. 

Jg 1 4 12 i» <£> # 7 7> . 

[ is # si i 6] 4i7yfti, & s *Hb % , &m rn.it® . ^it/^ni© 

fi*»*6ftSIPJ:DllRSn4*i;\Dy>ft:f[|*t*, M 12 £ « . H & 
7] *9 G & JB A D y > <b m & , A liFi, C a F , , K , F , , 

t -r * * * * i 6Et©^5x. 

C«*JS1 8] »0.01^6#50.25*Tro^JR7yft:*/ ( & S 7 ib % + 

£ tt * ) ot;Hk6tt5:t*»iitsif#!(i 7 12 » co # ^ x . 

[ » * «S 1 9] i(tBlt!J«»fl.l!S>6»0.25*TT*5!:tS1*iit5i 
1 8 f 2 « CD # ^ 7. „ 

[ flf # * 2 0 ] S*JSliat©^7X^fijSt57jftt*oT, 

I f§ © 1*1 cd '> & < tt, 1 ^&^rtfJli:*4*«i:-r**jfe. 
[ fllf # JS 2 1] S b,0,^5HIIMi:a«*5X. 
[ it # Jg 2 2] it * Jg 2 lI2«©^7^«:Sijg-r^^fe-C$>oT, 

iaoi'go'>6<tfei'p*^trit«»iit**». 
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[ Wf JR JH 2 3] S b,0,*i^fi4Xi-?<!)RE,0,iJ>6*R)!li:&«* 

[ f# # Jg 2 5] »*JHlEt«D*5^*6I)SSn6»i*JI'4 J -4)«* 

[ f# * ig 2 6 ] S3 12 13 =7 X #0-45^ )V % <D A, O Sr ^ * , A . Li, N 
a, K, Rb, C s . 6iD!*n6Ofi§ft^6&**J:0U?3n*J:t*» 
gSt<h-r^tt*JS2 5 f 2 H£ © * T . 

[»*«2 7] liEiJ^X^O^StJl'XOMOS^*, M ifi , Mg, Ca 
, Sr, Z n , Ba, Pb, * i ^-t fl S Ol^ftA^ 6 5f i 5 1R $ tl5 i 

[ ft* # Jg 2 8 ] ItEffllTcX^, Y , La, Ce, Pr, Nd, P m , 
S m , E u , Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, & =k U -t n £ 

£ ft # « 2 8 f 2 « © sil T . 

[f^Ji 3 o ] itt E # 5 x a< , ^I77ft«, & s * 4b #i , 

# > 83 15 & Jg , ~ <ffi & Jg , — & S . &«fctf-'e-ne>©ffi-&*8jd>£> 

^^>^it)jl^Sn^^i:$:1f®i:-r«)M*«2 5 i2 l£ © 3H ^ . 

[f t)5 3 1 ] WIB^I/NDy A 1 , F 6 , C a F , , KiFi, 

iitff«6 0l$liil>6ft«*J:!)aillsn«4l7';ft«it*D. Mr 12 # 5 
*#i|0O.Ol!&>ettO.25*-C©&JH:7?/ft;ft/ (tern? V it® + ±WLit®) <D=E )V 
t£Z&-fZ>Z£$:&Mt-rZ>m*m3 0 82 «t O * ^ . 

[f*«3 2] mFf2# 5 X . 10-80^ )V % <D S i O, , 5-30^: ^ % © A 1 
,0 3 , 5-50t;i-%©S b.O,, 43 «fc XSm 0. 1-0. 2^ JU % © E r , O , £ tf Z. £ £ 
titt5«*i|2 5 B « © * . 
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[»*53 3] ffl IB # 7 X ifi . 50-72^ )V % <D S i O, » 10-20^ ;U % <D A 
l.Oj, 1 0-30^: ;i/ % <D S b , O , , 1 0-20*: )V % © K , O *3 «t *<J 0. 1 ^ )\> % <D E r 

ii*«34] ffl ts # x a* , & m y v it m . & « n <t 4& . & « & <t 4& , 

*J:^^n&cl^ft*e.&5ii ?I«sn5^gAny>ft;!| £5-20* )V % 
ffl IE & Jg » Hffi^M. — ffi & JS > — AG & B » isiD^-^n^WS-e-^^e. 

4**j;»)iKsn6:tfi»atr*ii*9i3 3 t b « © * ^ . 

[M^9 3 5 ] iE^lADy A 1 , F , , C a F , . K , F , > 

£ -T S *f # JR 3 4 f B « © St ^ „ 

10T£S;i<h£« i ©!<hT-5i»#iS2 5 f B ift © fg T . 

[ « * m 3 7] ffl ffi » B « *« A -f y HiiJ«-C**!lfc*4*«4:f*lll 
* ig 3 6Et©Sf „ 

[ f» * Jg 3 8] »1.5/im*5«iII.6tfmJTTS^IStt5f^S)t^ 
h;U$r^-r^i:*#Si:i-r^»*il2 5 IB « © Jit ^ „ 

[ftl 3 9 ] 0-1 5% © A s , O , . 0-159S © T 1 , O , 0-15%O I n.O, 
, £ =k # 0- 1 5 % © B i,0,S£-tr;:4:*«r«i:-rStt#JH2 5 f B « © i|? T . 
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[ 0 0 0 1 ] 
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[0010] 
[0011] 

% 9i cp ffi ^ 

^ffitttf^xtclg-rs. jiJiR:5ijffisnTV»-6*T©*»»4, & 4fc> * * » ;p 

S»$-rg$ilTl>5. h'-ysnTV^HlfgttO^-XA'^XIi, S b, o, 
*f > Sl«i:4oT^T i bJ;Vi. ^(DfB^mmit. S b, O s * ilCR E A^±S 
7tigT&&i&4%2;T©RE,0,fr£Slf?W»CfcoTV>Tfc<J;V>. S b , O 3 & =fc 
t^l!)4%itfflRE,O i $ttf^ Sf * L- < it , 0-9 9% S i O,, 0-99% 

(DGeO,, 43 J; 0-75%© (A 1 ,0,i fcliG a.O,) ^^tf C 

::KEtSiiTV>«^7^li*onfnfe*«. li©Sb,o,ii^ 
^fn5l0^j^%oB:O3^t^T l bJ;^^ 

[0012] 

C « > (splat) & # (quench ing) £ fz it a — y %. ft CO & \Z «t 0 

[0013] 

S6c*»wi:j:ntf. *mm<D# ? x&stt. yt^*)i>*-£.i&m : ?£.rzit 

( & fi£ ) «ffl©t)©TfeoTt) i^. 
[0014] 
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. 5-9 9^ )V % © S b.O,, *5ct^$f*b<«*90.1-0.2 ; E;U%»E r , O , £ "g" tr „ 
£ © # 7 X 2 & C # * b < «. SO CDS© 1 OK±Offi^ttO^Itft««:^ 

[0015] 

©R e.CA^Hf WCfiO. d £T? , R e i^±l7cSt*§. X )V M V A & 
4*ic#*bv*#±sn?***«, £A T ic £ £ k: s& £ n •& J; 5 , 

[0016] 

a it ^ c « , ± jr «u ^ni^T^^xoji^cHb^sviut^gti^n 

TUS. Ufc^oT, *«WO»**afiO»«tt, S b,0,*6*Rttl:!S;5« 
5 7. T <fc S . 

[0017] 

# BJ © # 7 7. « 2 <b Id , 0-99% © S i O , , 0-99% © G e O , , & £ 0-7 5 % 
© (A hCSfeliGa.O,) *-§"tfclt**T?^-5. 
[0018] 

#fgi3i§©5IJfi©^$g©#*©&j|3M::43V>T, l o^t ;u % * f © B , O , Jet 0 , ^ 
S © S b,0,*«|j|LT"b*L^AfeV>. B,0 3 ©15f?te4>&< <h fe — ffi T & & 
: * « fc £ £ K: » ^niCi D 1530nm?©%)t»fS>*«M'>t5*«, cfc 0 fi S & 
C K , *«B©*5 7«J«**6fia3nfci;Hi!>A h*-^hftitig#§£9 8 
0nmt#>lf>^t5fcJ{)l:!if iL^J; Of Ulfit r,,*# ( 980 n m * > tf 

> ^ m & 56 u ;p ) «i«5*t»i*sft5. 

[0019] 

*%^Of77«^^l:, A # L i, Na, K , Rb, C s JfelJinSOl 
^iTS?., 0-4 5 % © A , O , feitf/ifcHM*«M g , Ca, S r, Zn 
, Ba, P b i fc(j^n&©I&ftT'fe5, 0-45 ; EJ^%©MO^;t^t fcit5 
* & V> . ± 2g tc Sit « , Y, La, Ce, Pr. Nd, Pm, S m , E u , Gd 
, Tb, Dy, Ho, Er, T m , Yb, L u $ fc 11 f tl ?, 0 g T 0 , 7 



( 11 ) 4#*2 002-510595 

fl y V ^ A (Sc) ifi . *3£Hjro^^©J£g8tC:feV>T*±m£fi&LTfc«fcV>„ 

il/V^10iil;*UT, ME!ll9^li, 50-7 2^^% (OS i 
O,, 10-20 : t ;i/ % <D A 1 , O , , 10-30^: )V % <D S b , O 3 . 1 0-20^ )V % CD K , O , 
*5«fcI/^0.1 ; &JW%09E r , O , S # tf . 
[ 0 0 2 0 ] 

ft * , * ft * . sfc«^n^^s^%*-&tr. <z> & s h as , -■m 

L V> SI J6 CD S8 K *5 V> T , ^iADy >ftft«, A 1 , F , , C a F , , K , F , £ 
ftB*n5 0l^*Oi5 6*l7 9fc«T!**. itil 12 # 7 X CD ( & JB 7 y ft » 
) / (&JB 7 y ft* + ±WHt®) ©^EJHttt, JfSUtt, *J0. Olfr 5. 0. 25 £ TJ 
„ =k 9 £? 2; b < « , *50.1^&0.2*TfT*-5. 
[ 0 0 2 1 ] 

# f£ <£> $ C, |r » V» n M © ^ M \Z & V» X , tif 12 # 7 > 50-72^: ;i> % CD 

sio,, io-20 ; e;p%cdai,o s , io-30 ; e;i'%(DSb,o s , io-20 ; e;>%cdk, 

O. ^^yt^O.lt^^OE r.Oj^^*, $ e. ir 5-20^ ;p % <D & IS A a tf > ft 
[ 0 0 2 2 ] 

$ 6 * 8 9i ft J: n « , ^x^^^-^js£3g^Sfc«JtJfitS^^Aiti#feSnS 
. W £ b < « , ^ CD i*t ^ « , ft i£ b . #±»7C**<H-7 r S*lfcttft7>5 1; E 

>smx77.&'5&ytmmm-e&z>. z. <z> # *i n gg « , m^s, ^ c i: ?i « t § 

*ffl#fF^ 5, 027, 079^ . |W| £ 5, 239, 607^ . & «fc ft £ 5 , 5 6 3 , 9 7 V^ ft 12 WL 2 tl 

X. & V> . 7 7 < A if iff gg « 3 £ ft , #J « , *:<Dm^$:Z.Z.\Z5\m-tZ>. M. 
v y f © fFlattening the gain spectrum of an erbium-doped fiber amplifie 
r by connecting an Er 3 '-doped Si0,-Al t 0, fiber and an Er 3 '-doped multico 
mponent fiberj Electronics Lett., 30, pp 1 762- 1 764 ( 1 994)1; 12 Wi $ tl T -5 

«»: 3 fc , mmnttT )v s. ; * < & & # ? x & z m f& 2 n rz w w iz * & w <d x ? x 

M SB & & ^ fc> -B- A -f 7" 'J y HiS© ©T* o T fei 13^ xft ^. 
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[ 0 0 2 3 ] 

■* © ffl * £ Z. Z. \Z 31 m -f Z> . 1 99 7^ 12£ 2B C US 2 ft, ® S 2 tl tc . Dickins 

i«^*rail*«JS^JKT**#H<E4*ttaiJRS60/0 67 24 5^K:»i;&ftTV»*J: 
5 K , ^7X4>©5&±Sjci ( TREEj ) fn5«^ 

•B»-f3i->o4*tt, ttao4*3t©«ffi©»#tt, a ;u ^ t£ £ # k g s & © *a 
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MK, MN, MW, MX, NO, NZ, PL, PT, R 
O, RU, SD, SE, SG, SI, SK, SL, TJ 
, TM, TR, TT, UA, UG, US, UZ, VN, 
YU, ZW 

<72)#iJi# fO)V, Ti/{7V>F)V ia 

77>Xi F -28000 zs + frbfr U 

<72)#9i# y^it, SyxJl' 

77>7i F-77870 C/:xU— * X 

a— ;w ir— 3* Ujl ^>-xd7 16 



( 27 ) 



4#S 2002-510595 



— A(##) 2H050 AB18X AB26X AB29X AB33X 



4G062 AA04 


BB01 


BB10 


BB13 


CC04 


CC10 


DA01 


DA02 


DA03 


DA04 


DA05 


DA06 


DA07 


DA08 


DA10 


DB01 


DB02 


DB03 


DB04 


DB05 


DB06 


DB07 


DC01 


DC02 


DC03 


DD01 


DE01 


DE02 


DE03 


DE04 


DE05 


DF01 


DF02 


DF03 


DF04 


DF05 


EA01 


EA02 


EA03 


EA04 


EA05 


EA10 


EB01 


EB02 


EB03 


EB04 


EB05 


EC01 


EC02 


EC03 


EC04 


EC05 


EDO! 


ED02 


ED03 


ED04 


ED05 


EE01 


EE02 


EE03 


EE04 


EE05 


EF01 


EF02 


EF03 


EF04 


EF05 


EG01 


EG02 


EG03 


EG04 


EGOS 


FA01 


FB01 


FC01 


FD01 


FD02 


FD03 


FD04 


FD05 


FD06 


FD07 


FD08 


FE01 


FF01 


FGOl 


FH01 


FJ01 


FJ02 


FJ03 


FKOl 


FK02 


FK03 


FLOl 


FL02 


FL03 


GA01 


GA02 


GB01 


GC01 


GD01 


GE01 


GE02 


GE03 


GE04 


10(01 


HH02 


HH03 


HH05 


HH06 


HH07 


HH09 


HH11 


HH13 


HH15 


HH17 


HH20 


JJ01 


JJ03 


JJ04 


JJ05 


JJ06 


JJ07 


JJ08 


J J 10 


KK01 


KK02 


KK03 


KK04 


KK05 


KK06 


KK07 


KK08 


KKIO 


MM04 


MM40 


NN20 









